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Summary
Background—Expanded access to combination antiretroviral therapy (ART) in the resource-
poor setting is dependent on “task-shifting” from doctors to other health care providers. We
compared “doctor-initiated-nurse-monitored” care to the current standard of care, “doctor-
initiated-doctor-monitored” ART.
Methods—A randomised strategy trial to determine whether treatment outcomes of “nurse-
monitored” ART were non-inferior to “doctor-monitored” ART was conducted at two South
African primary-care clinics. HIV-positive individuals with a CD4 count of <350cells/mm3 or
WHO stage 3 or 4 disease were eligible. The primary objective was a composite end-point of
treatment limiting events, incorporating mortality, viral failure, treatment-limiting toxicities and
visit schedule adherence. Intention-to-treat analyses were performed. This study is registered with
ClinicalTrials.gov, NCT00255840.
Findings—The hazard ratio for composite failure was 1.09 (95% CI= 0.89-1.33) which lay
within the limits for non-inferiority. The analysis was performed on 812 HIV-positive adults with
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either doctor-(n=408) or nurse-monitored ART (n=404). At baseline 573 (70%) patients were
female, 282 (34.7%) had prior AIDS diagnoses and the median CD4 was 164 cells/mm3. After a
median follow-up of 24.3 months, deaths (10 vs. 11), virological failures (44 vs. 39), CD4 gain
(270 vs. 248 cells/mm3), toxicity failures (68 vs. 66) and program losses (70 vs. 63) were similar in
nurse and doctor arms respectively. 371(46%) patients reached an endpoint of treatment failure;
192(47.5%) and 179(43.9%) in the nurse and doctor arms respectively.
Interpretation—Nurse-monitored ART was shown to be non-inferior to doctor-monitored
therapy. This study supports task-shifting to appropriately trained nurses for monitoring ART.
Introduction
Combination drug therapy has had a remarkable impact in reducing AIDS-related morbidity
and mortality [1]. In industrialised countries antiretroviral management is administered by
specialist physicians who prescribe from the full range of available antiretroviral drugs,
supported by frequent laboratory monitoring including resistance testing [2]. Several studies
in industrialised settings have demonstrated that outpatients cared for by a physician with
HIV expertise have better outcomes, including quality of care and survival, [3-7] which may
reflect the complexities of HIV infection and its management [2]. In contrast to the
relatively small epidemic in resource rich countries, there are 22.4 million people living with
HIV in sub-Saharan Africa [8] with an estimated 3.8 million in urgent need to treatment [9].
Globally, there is a shortage of 4.3 million health workers [9] and in South Africa there are
only 17.4 medical practitioners per 100,000 people, largely concentrated in urban areas [10,
11]
In contrast to the individualised approach to HIV care in developed countries, the World
Health Organisation (WHO) has proposed a public-health approach to antiretroviral therapy
(ART) to enable scaling-up access to treatment for large numbers of HIV-positive adults and
children in developing countries [12]. An approach using standardised simplified treatment
protocols and decentralised service delivery was developed to enable lower level health-care
workers to deliver care [13]. Models of care have explored task shifting to clinical officers
[14] and a combination of nurses and community workers [15]; however, nurse-led models
of antiretroviral delivery have been one of the most widely implemented models of HIV care
in poor-resourced African settings [15-18]. A control trial has demonstrated that work-site
treatment of hypertension by specially trained nurses led to significantly improved blood
pressure control and medication adherence [19]. To date no randomized prospective study
has been published to demonstrate the effectiveness of nurse-monitored antiretroviral
therapy. The HIV/AIDS strategic plan of South Africa, a medium income country with the
world's largest national antiretroviral therapy programme, envisions increasing reliance on
nurses for monitoring of antiretroviral therapy [20]. With increasing deployment of nurses
for HIV care there is an urgent need for operational research to determine if nurse-led
models of care are safe and effective.
We therefore conducted a prospective randomised controlled strategy trial comparing
“doctor-initiated-nurse-monitored” to the current standard of care, “doctor-initiated-doctor-
monitored” ART. Efficacy was assessed using a composite endpoint which reflected both
treatment outcomes and patient management. Endpoint criteria included death, loss to follow
up, viral suppression, drug interruptions due to toxicity and adherence to schedule of visits.
Methods
The study was a community-based ART strategy trial performed as part of the
Comprehensive International Program for Research in AIDS in South Africa (CIPRA-SA -
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NCT00255840) [21]. The trial was conducted at two primary healthcare sites in South
African townships: Masiphumelele in Cape Town and Soweto in Johannesburg.
Study Population
The eligible study population consisted of HIV-1 infected antiretroviral drug naïve adults (<
6 weeks) over 16 years of age with a CD4+ count <350 cells/mm3 or a prior AIDS-defining
illness [22] and not in first trimester of pregnancy. Women who had received short course
ART for prevention of mother to child transmission were not excluded. Screening laboratory
investigations for renal function, liver enzymes and hematology were required to be less
than grade 3 by the National Institutes of Health Division of AIDS toxicity grading scale
[23]. An active opportunistic infection was exclusionary if the patient's treatment status was
not considered stable (i.e. treatment for < 7 days) or in the case of tuberculosis (TB) if the
treatment had been for less than eight weeks (amended in October 2005 to < 2 weeks of TB
treatment). Other exclusion criteria included; concomitant treatment with systemic
myelosuppressive, neurotoxic, pancreatotoxic, hepatotoxic, or cytotoxic treatment within 30
days of randomization; acute hepatitis, intractable diarrhea (lasting > 6 weeks), bilateral
peripheral neuropathy of grade 2 or higher and drug or alcohol abuse considered by the
investigator to potentially interfere with study compliance.
The study was approved at the institutional review boards of the University of Cape Town
and University of the Witwatersrand, and written informed consent was obtained from all
participants prior to the initiation of study procedures.
Study Design
The CIPRA-SA study was a prospective, unblinded, randomised controlled trial comparing
two treatment monitoring strategies. Subjects were allocated to either receive their primary
care from doctors (hereafter referred to as doctor arm) or from primary health care nurses
(hereafter referred to as nurse arm). The standard of care strategy (doctor) was consistent
with the routine management of patients in the current South African ART program which is
based on doctor initiated and monitored treatment [13]. The experimental nurse monitoring
strategy utilized doctor-initiated primary health care nurse-monitored ART with participants
aware of their randomised treatment assignment. To ensure that all procedures and overall
study management conformed to the national [24], and NIH guidelines for research on
human subjects [25], a clinical safety team was established consisting of research
experienced clinicians. The clinical safety team was responsible for the recruitment of
participants including consent, screening processes, initiating therapy and providing ongoing
telephonic consultation support to study nurses and doctors. The on-site pharmacist assigned
the patients to their treatment arms once all inclusion criteria had been met by opening a
sequential sealed envelope revealing the assigned treatment arm. Participants were
randomised 1:1 within sites in pre-defined blocks of six.
At each site the experimental arm (nurse) utilised two experienced primary health care
nurses. Primary health care nurses are a nationally registered cadre of nurses who have
undergone one further year of clinical training in primary health care. The control arm
(doctor) consisted of two doctors at each site. Primary-care providers who had limited or no
prior experience with antiretroviral therapy were selected for both arms of the study. Each
new clinician (nurse or doctor) received similar structured didactic and clinical training in
HIV and the use of ART from the clinical safety team. In order to limit contamination
between randomised arms, work activity and monitoring schedules were separated with
routine visits scheduled on different days of the week, although at least one clinician was
available to conduct unscheduled visits in the alternate arm of the study. Whenever possible
the participant saw the same clinician within the treatment arm. Both arms were supported
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by a clinic nurse who ensured the participant saw the correct clinician, performed routine
clinic procedures, and scheduled further patient visits, as well as by a team of lay
community counselors trained in treatment adherence counseling. A pharmacist oversaw
ordering and dispensing of antiretroviral drugs at each site.
The primary study outcome was a composite end-point of possible treatment limiting events
that may occur on first-line therapy. The composite end-point was chosen to represent both
biological measures of treatment safety, efficacy and disease progression, as well as more
subtle measures of patient dissatisfaction with the treatment strategy, such as loss-to-follow-
up. These included the following: 1) all-cause mortality, 2) loss-to-follow-up, 3) virologic
failure, 4) toxicity failure, 5) withdrawn consent, 6) defaulting clinic schedule, and 7) HIV-
disease progression.
Virologic failure was defined as either a decline of < 1.5 log10 in viral load from baseline to
12 weeks of treatment (early failure), or two consecutive viral loads 4 weeks apart of >1000
copies/ml (late failure).
Toxicity failure was defined as Grade 3 and 4 adverse events or other events requiring
treatment interruption for more than 42 days [23]. However, single drug substitution as a
result of drug related toxicity was not considered failure if treatment was interrupted for less
than 42 days.
Patients who missed three consecutive study visits and were not able to be contacted by the
study team were defined as lost to follow-up. Defaulting clinic schedule was defined as
missing three or more consecutive scheduled clinic appointments with a study visit window
of seven days but able to be traced.
Disease progression was defined by new AIDS-defining clinical events, as defined in the
revised case definition of the Centers for Disease Control and Prevention [22]. Tuberculosis
(TB) is hyperendemic in South Africa and therefore pulmonary TB was not included in the
composite endpoint but was analyzed separately.
Throughout the study, a data monitoring team reviewed data from all study visits to identify
any default or loss-to-follow-up. An end-point review committee reviewed all events
classified as death and toxicity failure to ascertain if the correct assignment to study regimen
and procedure was undertaken. An independent data and safety monitoring board reviewed
the safety and efficacy of the CIPRA-SA study at six monthly intervals.
Antiretroviral therapy
ART was provided and specified by the South African Department of Health. Regimens
initially prescribed by the Clinical Safety Team [26] included a nucleoside backbone of
stavudine and lamivudine, with a choice of efavirenz, nevirapine or lopinavir/ritonavir. The
initial dose of stavudine was 40 mgs daily for individuals over 60 kgs, which was reduced to
30 mgs for all patients from mid 2007 in line with WHO recommendations [27]. Efavirenz
was the preferred non-nucleoside for men and women not wishing to become pregnant and
willing to maintain both barrier and hormonal contraception throughout the study.
Nevirapine and lopinavir/ritonavir were prescribed to women of child bearing potential
depending on whether their CD4+ lymphocyte count was above or less than 250 cells/mm3
respectively. Pregnant women, who were allowed to enroll after their first trimester, were
prescribed either nelfinavir or lopinavir/ritonavir.
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Data collection and monitoring
After consenting and randomization by the Clinical Safety Team, the primary-care provider
of the assigned arm undertook responsibility for treatment initiation, adherence counseling
and follow up visits. Patients were scheduled for study visits at baseline and then at weeks 2,
4, 8, 12, and 12 weekly thereafter. Clinical records were maintained by the primary-care
providers in each arm. Study coordinators at each site extracted relevant study data into case
report forms which were relayed to a central database using Datafax®.
Statistical analysis and sample size
The sample size was calculated based on an 18-month accrual and 96 weeks follow-up
period with 80% power and alpha of 0.05. Non-inferiority of the nurse arm over the doctor
arm for cumulative treatment failure was pre-specified as an upper 95% confidence limit for
the hazard ratio that was below 1.40. An initial sample size of 850 subjects accounted for
potential clustering of multiple enrolled subjects within households. As significant
household clustering was not observed, enrollment was able to be discontinued after 812
subjects with no compromise of pre-established study power.
Baseline differences in randomization groups were described using simple proportions for
categorical variables and means and standard deviations for continuous variables. The
primary analysis was an intention-to-treat analysis of any treatment failure using Cox
proportional hazards regression. Differences in specific reasons for treatment failure (e.g.
lost to follow-up, toxicity, death, etc.) were compared by treatment group using hazard ratios
and 95% confidence intervals. Finally, differences in time to failure used Kaplan-Meier
analyses. Group comparisons using the log-rank statistic, were considered significant if p-
values were < 0.05.
Role of funder
Staff of the major funder, the Division of AIDS (DAIDS) of the National Institutes of
Allergy and Infectious Diseases, at the National Institutes of Health, contributed to study
design, data interpretation and review of the final manuscript. The corresponding author had
full access to all data generated by the study and shared final responsibility for publication
of the manuscript with the first author.
Results
The study enrolment flow diagram is shown in figure 1. Between February 2005 and
January 2007, 917 subjects were screened for study enrolment, of whom 828 met eligibility
criteria and 812 consented and were randomised. Of the 89 patients excluded from the study,
32 did not meet the ART initiation criteria, 22 had acute medical conditions, 18 were
considered unsuitable by investigators or failed to return, 8 had laboratory results out of
eligible range and 9 were unable to take oral medication or were on excluded medications.
Study subjects were 99% black African and 70% were female. Four hundred and eight
individuals were randomised to the nurse arm and 404 to the doctor arm. The median
follow-up was 120 weeks (IQR 60-144) with no difference between the nurse and doctor
arms (median 119 vs 120 weeks respectively). The total follow-up period was 815.7 patient
years and 830.9 patient years for the nurse and doctor arms, respectively.
Baseline characteristics together with prior antiretroviral exposure and initial regimens are
shown for each study arm in table 1. The study cohort had a median age of 32 years and had
advanced HIV-disease as manifested by 35% with prior AIDS, 57% with viral loads
>100,000 copies per millilitre (cpm) and a median of 164 CD4 cell/mm3. Patients in the
nurse arm were slightly more likely to be female (73% vs 68%) and be in CDC stage A
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(40% vs 35%) than patients in the doctor arm but differences were small and non-
significant. Despite the slight preponderance of females in the nurse arm, prior exposure to
antiretroviral prophylaxis as part of mother-to-child prophylaxis was evenly distributed
between study arms.
Most subjects commenced with non-nucleoside based therapy (92%) together with a
nucleoside backbone of stavudine and lamivudine which reflected the prevailing South
African national treatment guidelines.
Cumulative treatment failure
The primary study end-point of cumulative treatment failure was reached by 371 (45.7%)
patients after a total of 1647 patient-years of follow-up. One hundred and ninety two (48%)
of the subjects in the nurse arm reached the composite treatment failure endpoint and 179
(44%) in the doctor's arm. Using proportional hazards regression there was a nine percent
increased risk of failure in the nurse arm (Hazard Ratio = 1.09 (95% confidence interval
0.89-1.33). The hazard ratio and 95% confidence limits lie below the pre-defined study
criterion for inferiority (1.4). The Kaplan-Meier estimated time to composite failure was
similar for each arm (Figure 2).
The hazard ratios for individual treatment failure parameters of the composite end-point are
shown in Table 2. Deaths contributed 5.7% of the total events, viral failure 22.4%, toxicity
failure 36% and protocol defined lost to follow up failure 36% of end-points. The
subcategories of the composite endpoint hazard ratios are all closely distributed to 1.0
(0.92-1.15). There were no significant differences between study arms for Kaplan-Meier
estimates of time to death, viral failure, toxicity failure and lost to follow up (Figure 2).
Deaths and disease progression
A total of 21 deaths, 10 in nurse arm and 11 in the doctor arms, were included in the
analysis. One further death was not included in the analysis as the participant had met a
protocol defined end-point of toxicity failure before the death occurred. All the deaths were
reviewed by a blinded end-point review committee to assign the cause of death as study
related, treatment related, disease related or non-study related. Two deaths were assessed as
due to lactic acidosis and 2 deaths were considered to be non-study and non-HIV related.
None of the participants met the protocol defined criteria for disease progression.
Immunology
Immune response was not a component of the primary endpoint; however, CD4 cell count
increases from base line were 155 cells (IQR 119-193) and 158 cells (IQR 125-169) at 1
year and 239 cells (IQR 217-290) and 220 cells (IQR 174-274) at 2 years for the nurse and
doctor arms, respectively. Cumulative treatment failure was not impacted significantly by
either low baseline CD4+ count <200 cells/mm3 nor high viral load > 100,000 cpm.
However, there were a non-significant trends for i/ncreased failure in the nurse arm for
individuals with CD4 cell count <200cells/mm3 (p=0.14) and with viral loads >100,000
copies/ml (p=0.09).
Safety monitoring and toxicity
Grade 3 and 4 toxicities which occurred during the study are shown in table 3. The most
frequent laboratory abnormalities were anemia and neutropenia, raised lactate and abnormal
hepatic enzymes occurring at 10.2, 10.1 and 7.0 per 100 patient years respectively. The high
frequency of hyperlactatemia resulted in a data safety monitoring board recommendation in
2007, for additional training and management of raised lactate. Grade 3 and 4 and dose
limiting toxicities were more commonly reported in the doctor arm compared to the nurse
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arm (incidence rate of 55.5 vs 45.5 respectively). However, a retrospective review by the
CIPRA clinical safety team of all laboratory investigations performed throughout the study
was consistent with the equal distribution of laboratory defined adverse events between
arms. For clinical HIV related (IRR = 0.32 (95% CI=0.16-0.65) and non-HIV related
neurologic events (IRR= 0.39 (95% CI= 0.14-1.10) doctors were more likely than nurses to
make a grade 3 or 4 neurologic diagnosis.
Discussion
This study reports the findings of the first prospective, randomised, controlled study
comparing of nurse versus doctor managed ART. Mortality, viral suppression, CD4 cell
count response and a composite end-point reflecting multiple aspects of ART delivery,
demonstrated that nurse monitored therapy was not inferior to doctor monitored therapy.
These findings support observational data from other treatment programmes reporting
successful use of task shifting in HIV care in both resource-limited (South Africa,
Mozambique, Rwanda and Lesotho) and resource-rich countries (Netherlands, United
Kingdom) [28-33] as well as for other disease management [34].
Expansion of ART services is urgently required in resource-poor countries in order to
achieve universal access targets by 2010 [35] and further expansion will be needed with
initiation of universal testing and treating strategies [36]. There was no difference in
mortality, viral failure or immune recovery between the study arms although there was a
non-significant trend toward increased failure in the nurse arm for patients with advanced
HIV disease. This study therefore supports the strategy of “task shifting” and indicates that
HIV management by nurses can be safe and effective, probably even for those patients
commencing therapy with advanced HIV infection, although further studies over longer
duration may be required in this sub-group.
Although both study strategies successfully managed drug related toxicities, the study does
highlight a high frequency of lipomorphologic changes and lactate elevation associated with
use of regimens including stavudine. Recent WHO and South African guidelines have
moved away from reliance on stavudine [37, 38] however, it remains widely used in
resource-poor HIV therapy programs [12]. In our study the overall drug toxicity frequency
appeared to be lower than earlier reports of stavudine based toxicities which resulted in drug
substitutions in excess of 20% after three years [39]. The dose reduction of stavudine to 30
mgs after the first year of the study which was in line with WHO recommendations [27]
may have reduced drug limiting toxicities somewhat. However, two of the study deaths were
due to hyperlactatemia, a recognised complication of stavudine use.
Randomised controlled studies are frequently considered the “gold standard” on which
treatment policies should be based. However, there may be some caveats in applying trial
findings to non-study settings and other populations. The study did not necessarily replicate
the typical conditions under which therapy is presently delivered in resource-poor settings.
For instance, in addition to structured training in the use of ART, all the clinical staff in the
study received protocol-specific training in the conduct of ethical research including Good
Clinical Practice, didactic clinical management and had access to ongoing telephonic
clinical support if required. However, widespread “task shifting” will require increased
training, a redefinition of scope of practice for nurses and a clinical support structure. The
study results also cannot be generalized to settings where multiple first-line antiretroviral
therapy options may be used to individualize patient treatment, which in-turn may reduce
dose-limiting treatment toxicities.
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A strength of our study was that it was performed at busy primary care clinics located in
South African communities with a high-burden of HIV where large scale task shifting will
be required. The cadré of nurse used in our study, the primary care nurse, are the staff whose
role as clinician is being increasingly utilised in HIV and other fields such as tuberculosis in
the South African health care system. In order to limit the “contamination” between the arms
of the study, once the participants were randomised scheduled visits were booked for
different days of the week. A weakness of the study is the limited time over which
participants were on-study. At only two years of follow-up the chance of divergence of the
arms may still have been limited.
The study demonstrated a high overall composite endpoint rate in both nurse and doctor
treated arms (48% vs. 44%). A stringent definition of treatment strategy failure included the
traditional virologic failure (10-11%), dose-limiting toxicity (16-17% using d4T regimens),
death (3%) and all clinic losses (15-17%) that translate to failure of the treatment strategy to
maintain patients on antiretroviral therapy. These rates are not dissimilar to other studies
despite our use of a more stringent definition of study loss, and use of a Stavudine-based
antiretroviral therapy regimen with stringent criteria for hyperlactataemia and clinical
toxicity [40]. There was also a high rate of loss to follow-up on this study, but again not
dissimilar to other studies in resource constrained settings [40]. The future of large-scale
antiretroviral programmes make it important to understand how this loss evolves over time.
There were some small differences in diagnosing some grade three or four laboratory
adverse events as well as some clinical diagnoses, which could have an impact on wider
roll-out of nurse based ART care. These could be addressed by more focused training on
monitoring of laboratory data as well as implementation of simple algorithms of when
further neurologic workup by a doctor is necessary.
It should be noted that the study design did not address “nurse initiated” antiretroviral
therapy because the prescription of licensed medication in South Africa is restricted to
doctors. Implementation of nurse initiated therapy would therefore require additional
changes to the existing legislation. However, the new national HIV strategic plan does
envisage initiation of therapy by doctors together with wide scale task shifting to nurses for
ongoing patient management [20].
In conclusion, primary health care nurses were shown to be non-inferior to doctors in
monitoring first-line antiretroviral therapy in a public health ART program in South Africa.
The results of this study strongly support the expanded access to treatment using models of
task shifting in primary health care.
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CONSORT study flow chart and participant disposition for the CIPRA-SA trial, a
randomised trial of doctor vs. nurse monitored antiretroviral therapy in South Africa.
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Figure 2a: Kaplan-Meier curves of time to cumulative treatment failure by study arm among
812 subjects randomised to doctor or nurse monitored antiretroviral therapy in the CIPRA-
SA trial in South Africa; Figure 2b-d: Kaplan-Meier curves of time to specific reasons for
treatment failure by study arm among 812 subjects randomised to doctor or nurse monitored
antiretroviral therapy in the CIPRA-SA trial in South Africa*
* a) a Kaplan-Meier curve demonstrating the composite end-point of cumulative treatment
failure. The primary health care nurse arm of the study is non-inferior to the doctor arm (log-
rank p-value 0.4238). b) shows time to virologic failure stratified by treatment ARM (log-
rank p-value = 0.5340); c) shows time to toxicity failure stratified by treatment ARM (log-
rank p-value = 0.4678); d) shows time to loss to follow-up stratified by treatment ARM (log-
rank p-value = 0.8358);
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Table 1
Baseline demographic and clinical characteristics of 812 subjects randomised to doctor or
nurse monitored antiretroviral therapy in the CIPRA-SA trial in South Africa
Nurse Arm Doctor Arm RR (95% CI) or pvalue**
(N=404) (N=408)
Female 297 (73.5%) 276 (67.7%) 1.16 (0.99-1.36)
Age years median (IQR) 32.3 (28.0-36.6) 32.2 (28.0-37.4) 0.8344
BMI (kg/m2) (IQR) 23.5 (21.3-27.6) 23.5 (20.4-26.8) 0.1044
CDC Classification
 Class A (%) 160 (39.6%) 141 (34.6%) Reference
 Class B (%) 111 (27.5%) 118 (28.9%) 0.91 (0.77-1.08)
 Class C (%) 133 (32.9%) 149 (36.5%) 0.89 (0.75-1.04)
CD4+ Count (cells/ml)
 <200 (%) 260 (64.4%) 257 (63.0%)
 200-350 (%) 119 (29.5%) 131 (32.1%) 0.95 (0.81-1.11)
 350-500 (%) 23 (5.7%) 18 (4.4%) 1.12 (0.84-1.48)
 > 500 (%) 2 (0.5%) 2 (0.5%) 0.99 (0.37-2.66)
  Median (IQR) 165 (105-235) 164 (110-225) 0.7042
Viral load (copies/ml)
 ≤ 100,000 (%) 181 (44.8%) 170 (41.7%) Reference
 > 100,000 (%) 223 (55.2%) 238 (58.3%) 0.94 (0.82-1.08)
 Log10 mean viral load (std) 4.99 (0.75) 5.09 (0.73) 0.939
Baseline regimen prescribed
 Stavudine, Lamivudine, Efavirenz 293 (72.5%) 304 (74.5%) Reference
 Stavudine, Lamivudine, Nevirapine 72 (17.8%) 81 (19.9%) 0.96 (0.8-1.16)
 Stavudine, Lamivudine, Lopinavir/rtv † 35 (8.7%) 20 (4.9%) 1.30 (1.04-1.61)
 Stavudine, Lamivudine, Nelfinavir‡ 4 (1%) 3 (0.7%) 1.16 (0.61-2.22)
Prior exposure to antiretrovirals*
 Single Dose Nevirapine (%) 81 (20%) 86 (21.1%) Reference
 Zidovudine (%) 2 (0.5%) 4 (1.0%) 0.69 (0.22-2.15)
 Nevirapine, Zidovudine (%) 14 (3.5%) 15 (3.7%) 1.00 (0.66-1.5)
 Triple drug therapy (%) 1 (0.2%) 0 (0%) 2.06 (1.76-2.41)
† ‡
Protease inhibitor containing regimens were prescribed to pregnant women or women of childbearing potential with CD4+ count >250 who
were unable or unwilling to use both a barrier contraceptive and a progesterone contraceptive. These women could not receive either a Nevirapine
or Efavirenz containing regimen
*
Prior exposure to antiretroviral therapy for prevention of transmission, either from mother-to-child or in post-sexual exposure prophylaxis was
permitted by the protocol for up to 6 weeks of treatment.
**
pvalue is from a Kalmogorov-Smirnoff test. RR = relative risk, CI = Confidence interval. RR is a row relative risk.
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Table 2
Cumulative treatment failure (primary end-point) and accompanying reasons by study
arm for 812 subjects randomised to doctor or nurse monitored antiretroviral therapy in
the CIPRA-SA trial in South Africa†
†
The two arms of the study were compared using a composite end-point or cumulative treatment failure. The composite consisted of each of the
reasons listed below.
∧
Early virologic failure was defined when a participant failed to demonstrate a serologic viral load decline of more than 1.5 logarithm within 12
weeks of initiating treatment.
*
Late virologic failure was defined as rebound in viral load from undetectable to more than 1000 copies/ml confirmed within one month.
**
Any loss was defined as: 1) withdrawn consent was if the patient withdrew from participating in the study for whatever reason and represents in
most cases a transfer away from the site to another geographic location and clinic; 2) defaulting clinic schedule was a protocol defined measure of
adherence to the clinic schedule, any participant who missed three consecutive visits was considered to be defaulting; (3) Loss to follow-up was
consider if a participant did not return to the clinic for three consecutive clinic visits and could not be traced.
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